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Description 

The present invention relates to a bumper system 
for a vehicle and, more particularly, to such a bumper 
system in which a curved vehicle bumper member is 
connected directly to longitudinally extending load 
bearing members which are part of the vehicle. This 
bumper system may be utilised with motor vehicles of 
the type having a separate frame or with motor vehi- 
cles having unibody construction. 

Bumpers are used on motor vehicles to absorb 
low level impact forces and to limit the amount of dam- 
age sustained to the vehicle body during high level im- 
pacts. It is desired that permanent damage caused by 
a crash be confined, to the degree possible, to the 
bumper structure itself. This facilitates repair, since 
only the damaged bumper must be replaced. With im- 
pacts of any level, it is desired that the energy of im- 
pact be absorbed or dissipated without permanently 
deforming the main structure of the vehicle, including 
the parallel, laterally spaced pair of load bearing 
members which extend longitudinally to the front and 
to the rear of the vehicle, and to which a vehicle bum- 
per system may commonly secured. 

A number of prior art bumper systems have in- 
cluded a spring support arrangement for securing a 
bumper to the longitudinally extending load bearing 
members of a vehicle. One such system is shown in 
U.S. Patent No. 1,485,042, issued February 26, 
1 924, to Lyon. The '042 Lyon patent discloses a bum- 
per structure, including a generally straight bumper 
member, which attaches to the ends of the frame rails 
of an automobile, and which incorporates a straight 
member bridging the points of attachment 

U.S. Patent No. 1,626,347, issued April 26, 1927, 
to Lyon, discloses a curved bumper in conjunction 
with a member extending across the vehicle frame 
and having a lateral "bracing action" on the vehicle 
frame at the points of attachment. The *347 Lyon pa- 
tent like the '042 Lyon patent, relates to a bumper 
system in which the bumper is attached to the vehicle 
frame through an intermediate spring support struc- 
ture. Depending upon the relative stiffness of the 
components of this bumper and further depending 
upon the nature of the impact force to the bumper, it 
is possible that the load bearing rails could be sub- 
jected, by an impact force applied to the bumper, to 
inward or outward lateral forces, no lateral forces, or 
lateral forces directed in the same direction. 

With the bumper systems disclosed in the Lyon 
patents, a spring mounting arrangement is provided 
to attach the bumper to the vehicle frame. One prob- 
lem with such a spring mounting arrangement is that 
it results in only relatively low level forces being ap- 
plied to the bumper system during the initial move- 
ment of the bumper at impact. Since very little energy 
is absorbed during this initial displacement of the 
bumper, and since a fixed amount of energy must be 



absorbed in any given collision, a substantial amount 
of movement of the bumper must be permitted. It will 
be appreciated that this results in a vehicle which is 
longer than would otherwise be necessary in order to 
5 permit the rather large deflection of the bumper sys- 
tem. 

Optimally, a bumper system should be designed 
so that the reaction force applied to the bumper dur- 
ing an impact increases quickly to a maximum level as 

10 the bumper is displaced, and then remains relatively 
constant when as the bumper undergoes further dis- 
placement. This results in the maximum amount of 
energy being absorbed for a given amount of bumper 
displacement, with the reaction force experienced by 

15 the bumper and load bearing members to which the 
bumper is attached being limited to a desired level. 

It is seen, therefore, that there is a need for a 
bumper system in which the reaction force level ex- 
perienced at impact by a bumper system increases 

20 rapidly to a predetermined level and thereafter re- 
mains generally constant, and in which the likelihood 
of damage to the vehicle is reduced. 

According to the present invention, there is pro- 
vided a vehicle bumper system for protecting a vehi- 

25 de, said vehicle including a pair of longitudinally ex- 
tending load bearing members (12), the bumper sys- 
tem comprising, a curved bumper member (16) ex- 
tending between the ends of said pair of longitudinally 
extending load bearing members, tension means (20) 

30 extending between said ends of said pair of longitu- 
dinally extending load bearing members (12) for op- 
posing outwardly directed lateral forces which may be 
applied to said load bearing members (12), and 
means (22) for pivotally connecting said curved bum- 

35 per member (16) and said tension means (20) to said 
ends of said pair of longitudinally extending load bear- 
ing members (12) at the same locations on said load 
bearing members, such that an impact force applied 
to said bumper member (16) does not result in out- 

40 wardly directed lateral forces being applied to said 
load bearing members, or such lateral forces are mini- 
mised. 

Further According to the present invention, there 
is provided a vehicle bumper system for protecting a 

45 vehicle, said vehicle being of the type having a vehi- 
cle body (10) and including a pair of longitudinally ex- 
tending load bearing members (12) terminating at 
their forward ends, a bumper system comprising, a 
curved bumper member (16) extending between said 

so pair of longitudinally extending load bearing members 
(12), tension means (20) extending between said pair 
of longitudinally extending load bearing members (12) 
for opposing the application of outwardly directed lat- 
eral forces to said load bearing members, and means 

55 (22) for connecting said curved bumper member and 
said tension means (20) directly to said pair of longi- 
tudinally extending load bearing members (12) at the 
same locations on said load bearing members, such 
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that an impact force applied to said bumper member 
(16) does not result in outwardly directed lateral for- 
ces being applied to said load bearing members, or 
such lateral forces are minimised. 

The curved bumper member and the tension 
means may be formed as a single unit Alternatively, 
the curved bumper member and the tension means 
may be formed as separate elements, each being 
connected separately to the ends of the pair of long- 
itudinally extending load bearing members. 

The means for connecting the curved bumper 
member and the tension means directly to the pair of 
longitudinally extending load bearing members at the 
same locations on the load bearing members may 
comprise a pair of connector members, each of which 
extends through one or more openings in the single 
unit, and in one of the pair of longitudinally extending 
load bearing members. 

The bumper member and the tension means may 
be formed of metal. Alternatively, the bumper mem- 
ber and the tension means may be formed of a struc- 
tural composite material. 

The means for pivotally connecting the curved 
bumper member and the tension means to the pair of 
longitudinally extending load bearing members at the 
same locations on the ends of the load bearing mem- 
bers may comprise a pair of connector members, 
each of which extends through openings in the 
curved.bumper member, in the tension means, and in 
one of the pair of longitudinally extending load bear- 
ing members. 

The bumper member may extend laterally out- 
ward beyond the longitudinally extending load bear- 
ing members. Energy absorbing means may be 
mounted on the bumper member adjacent the ends 
thereof, laterally outward of the longitudinally extend- 
ing load bearing members, for absorbing the energy 
of an impact to the vehicle body. The energy absorb- 
ing means may comprise a pair of blocks of energy ab- 
sorbing foam material attached to the bumper mem- 
ber. 

The present invention provides a vehicle bumper 
system in which the vehicle is more effectively pro- 
tected, and in which a curved bumper is connected di- 
rectly to the vehicle longitudinally extending load 
bearing members but in which the tendency of these 
load bearing members to spread apart on impact to 
the bumper member is reduced. 

The invention will now be described further, by 
way of example, with reference to the accompanying 
drawings, in which : 

Fig. 1 is an exploded perspective view of a first 
embodiment of the bumper system of the present 
invention, with portions broken away, and with 
part of the vehicle body removed; 
Fig. 2 is a top view of the left portion of the bum- 
per system of Fig. 1 . with the vehicle body broken 
away and in section; and 



Fig. 3 is an exploded perspective view of a sec- 
ond embodiment of the bumper system of the 
present invention, with portions broken away or 
in phantom lines. 
s The present, invention relates to an improved ve- 

hicle bumper system, a first embodiment of which is 
illustrated in Figs. 1 and 2. The vehicle bumper sys- 
tem is intended to protect a vehicle of the type having 
a vehicle body 10, and a pair of longitudinally extend- 
10 mg load bearing members 12 (only one of which is il- 
lustrated in Figs. 1 and 2) terminating at their forward 
ends 14. Although the members 12 are illustrated as 
terminating at their forward ends within the vehicle 
body 10, it should be understood thatthe bumper sys- 
15 tern may also be utilised with a vehicle in which the 
members 12 extend through the body 10. It will fur- 
ther be appreciated that the bumper system of the 
present invention may be utilised at the rear of the ve- 
hicle, as well. The forward portion of the vehicle body 
20 1 0 illustrated in Figs. 1 and 2 may be made of metal 
such as for example steel, but is preferably construct- 
ed of a moulded, resilient plastic material. 

The bumper system includes a bumper member 
16 extending between the pair of longitudinally ex- 
25 tending load bearing members 12. The bumper sys- 
tem additionally has a tension means, including brace 
element 20 extending between the pair of longitudin- 
ally extending load bearing members 12 within the 
vehicle body, for reducing the application of outward- 
30 ly directed lateral forces to the load bearing members 
12. The bumper member 1 6 and the brace element 20 
may be made of a metal, such as for example steel or, 
alternatively, they may be made of a structural corrv 
posite material, such as for example a urethane foam 
35 core surrounded by a layer of fibreglass reinforced 
plastic. 

Finally, the bumper system includes a means, 
such as for example bolts 22 (only one of which is il- 
lustrated in Figs. 1 and 2), for connecting the curved 
40 bumper member 16 and the brace element 20 directly 
to the pair of longitudinally extending load bearing 
members 12 at the same locations on the load bear- 
ing members within the body. The bolts 22 may be se- 
cured at their lower ends by means of lock nuts 23, 
45 cotter pins, or other the like. It is preferred that the 
bolts 22 pivotally connect the member 16 and the ele- 
ment 20 to the members 12. 

The brace element 20 performs an important 
function in cooperation with the curved bumper mem- 
50 ber 16. If a curved bumper were to be attached direct- 
ly to the load bearing members 12 without the brace 
element 20 extending therebetween, an impact force 
appliedto the bumper member 16 would tend to 
(l^ghten^he curved bumper, forcing the load bear- 
55 / ing members 12 apart The application of such out- 
/ wardly directed lateral forces to the load bearing 
' members could otherwise bend the load bearing 
members 12, causing signif fcant damage to the frame 
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of the vehicle. Such outwardly directed lateral forces 
are at least partially absorbed by the brace element 
20, however, precluding or limiting such bending of 
the load bearing members 12. The pivotal connection 
provided by the bolts 22 precludes the application of s 
bending moments to the members 12 by the element 
20 or the bumper member 16 during an impact 

In the embodiment of Figs. 1 and 2, the curved 
bumper member 16 and the brace element 20 are 
formed as separate elements, each being connected 10 
separately to the pair of longitudinally extending load 
bearing members 12. In this embodiment, the bolts 22 
each extend through openings 24 in the curved bum- 
per member 16, in the brace element 20, and in one 
of the pair of longitudinally extending load bearing 15 
members 12. It will be appreciated that other, equiv- 
alent means, such as pins or the like, may be provided 
for connecting the bumper member 16 and the brace 
element 20 to the ends of the load bearing members 

12. 20 

The bumper member 16 extends laterally out- 
ward beyond the longitudinally extending load bear- 
ing members 12, but within the vehicle body 10. The 
vehicle bumper system may further comprise energy 
absorbing means, such as for example blocks 26 of 25 
energy absorbing foam material, mounted on the 
' bumper member 16 adjacent the ends thereof, out- 
wardly of the longitudinally extending load bearing 
members 12 and, in the embodiment shown in Figs. 
1 and 2, within the vehicle body 10, for absorbing the 30 
energy of an impact to the vehicle body 1 0, and cush- 
ioning the vehicle bumper system and the rest of the 
vehicle from the effects of this impact An impact 
force of low level applied to this portion of the body 
1 0 will not result in damage to the body 1 0 if the body 35 
is made of a resilient moulded plastic material. It will 
be appreciated, as stated previously, that the present 
invention is in no way limited to a vehicle design in 
which the bumper member 16 is positioned within the 
vehicle body. Rather, the invention will also find utility 40 
in vehicles having curved bumper member in which 
the bumper member is located partially or entirely out- 
side of the vehicle body structure. 

Reference is now made to Fig. 3 of the drawings, 
illustrating a second embodiment of the invention, in 45 
which elements corresponding to those in the first 
embodiment of Figs. 1 and 2 have been designated 
with the same reference numerals. In the embodi- 
ment of Fig. 3, the curved bumper member 16 and the 
brace element 20 are formed as a single unit 28. As so 
with the first embodiment of the invention, the unit 28 
comprising bumper member 16 and the brace ele- 
ment 20 may be formed of metal or, alternatively, a 
structural composite material such as a foam material 
covered wit h a f i breglass rei nf orced layer. The means 55 
for connecting the curved bumper member 16 and the 
brace element 20 directly to the pair of longitudinally 
extending load bearing members 12 at the same lo- 



cations on the load bearing members includes a pair 
of connector members, such as bolts 22, each of 
which extends through one or more openings 29 in 
the unit 28, and in one of the pair of longitudinally ex- 
tending load bearing members 12. 

The vehicle bumper system of the present inven- 
tion provides a number of advantages over prior art 
bumper systems. It is considered highly desirable to 
provide a bumper system in which the impact bumper 
reaction force versus bumper displacement curve in- 
creases quickly during initial bumper displacement 
until a desired force level is reached and thereafter re- 
mains generally constant as further displacement is 
experienced. The present invention accomplishes 
this goal. If, for example, the force versus displace- 
ment curve for a bumper system were to increase 
more slowly, the bumper would necessarily deflect a 
considerably greater distance during an impact. It will 
be appreciated that the result would be that a longer 
vehicle would be required to accommodate this addi- 
tional movement. Additionally, it will be noted that the 
bumper system of the present invention does not re- 
quire an shock absorbing mounting arrangement to 
secure it to the vehicle load bearing members. By pro- 
viding a curved bumper member which is directly at- 
tached to these load bearing members, the members 
can be made to extend further forward than would 
otherwise be the case. This is advantageous in that 
the additional length of the load bearing members 
provides added vehicle protection. 



Claims 

1 . A vehicle bumper system for protecting a vehicle, 
said vehicle including a pair of longitudinally ex- 
tending load bearing members (12), the bumper 
system comprising, a curved bumper member 
(16) extending between the ends of said pair of 
longitudinally extending load bearing members, 
tension means (20) extending between said ends 
of said pair of longitudinally extending load bear- 
ing members (12) for opposing outwardly direct- 
ed lateral forces which may be applied to said 
load bearing members (12), and means (22) for 
ph/otally connecting said curved bumper member 
(16) and said tension means (20) to said ends of 
said pair of longitudinally extending load bearing 
members (12) at the same locations on said load 
bearing members, such that an impact force ap- 
plied to said bumper member (16) does not result 
In outwardly directed lateral forces being applied 
to said load bearing members, or such lateral for- 
ces are minimised. 

2. A vehicle bumper system for protecting a vehicle, 
said vehicle being of the type having a vehicle 
body (1 0) and including a pair of longitudinally ex- 
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tending load bearing members (12) terminating at 
their forward ends, a bumper system comprising, 
a curved bumper member (16) extending b&- 
tween said pair of longitudinally extending load 
bearing members (12), tension means (20) ex- 5 
tending between said pair of longitudinally ex- 
tending load bearing members (12) for opposing 
the application of outwardly directed lateral for- 
ces to said load bearing members, and means 
(22) for connecting said curved bumper member 10 
and said tension means (20) directly to said pair 
of longitudinally extending load bearing members 
(12) at the same locations on said load bearing 
members, such that an impact force applied to 
said bumper member (16) does not result in out- 15 
wardly directed lateral forces being applied to 
said load bearing members, or such lateral forces 
are minimised. 

3. A vehicle bumper system as claimed in claim 1 or 20 
2, in which said curved bumper member and said 
tension means are formed as a single unit. 

4. A vehicle bumper system as claimed in claim 3, 

in which said means for connecting said curved 25 
bumper member and said tension means directly 
to said pair of longitudinally extending load bear- 
, ing members at the same locations on said load 
bearing members comprises a pair of connector 
members, each of which extends through one or 30 
more openings in said single unit, and in one of 
said pair of longitudinally extending load bearing 
members. 



pair of longitudinally extending load bearinq 
members. 

9. A vehicle bumper system as claimed in claim 2 
and 7, in which said means for connecting said 
curved bumper member and said tension means 
directly to said pair of longitudinally extending 
load bearing members at the same locations on 
said load bearing members comprises a pair of 
connector members, each of which extends 
through openings in said curved bumper mem- 
ber, in said tension means, and in one of said pair 
of longitudinally extending load bearing mem- 
bers. 

10. A vehicle bumper system as claimed in claim 2, 
in which said bumper member extends laterally 
outward beyond said longitudinally extending 
load bearing members within said vehicle body. 

11- A vehicle bumper system as claimed in claim 1 0, 
further comprising energy absorbing means 
mounted on said bumper member adjacent the 
ends thereof, laterally outward of said longitudin- 
ally extending load bearing members, for absorb- 
ing the energy of an impact to said vehicle body. 

12. A vehicle bumper system as claimed in daim 11, 
in which said energy absorbing means mounted 
on said bumper member adjacent the ends there- 
of comprise a pair of blocks of energy absorbing 
foam material attached to said bumper member. 



5. A vehicle bumper system as claimed in claim 1 or 
2, in which said curved bumper member and said 
tension means are formed of metal. 

6. A vehicle bumper system as claimed in claim 1 or 
2, in which said bumper member and said tension 
means are formed of a structural composite ma- 
terial. 

7. A vehicle bumper system as claimed in claim 1 or 
2, in which curved bumper member and said ten- 
sion means are formed as separate elements, 
each being connected to said pair of longitudinal- 
ly extending load bearing members. 

8. A vehicle bumper system as claimed in claim 1 
and 7, in which said means for pivotally connect- 
ing said curved bumper member and said tension 
means to said pair of longitudinally extending 
load bearing members at the same locations on 
said ends of said load bearing members compris- 
es a pair of connector members, each of which 
extends through openings in said curved bumper 
member, in said tension means, and in one of said 



Patentanspruche 

1. StoBstangensystem zum Schutz eines Fahr- 
zeugs, wobei das genannte Fahrzeug zwei langs 
verlaufende tragende Elemente (12) enthalt, wo- 
bei das StoBstangensystem aus einem ge- 
krummten StoBstangenelement (16), das zwi- 
schen den Enden der beiden genannten langs 
verlaufenden tragenden Elementen (12) verlauf t 
aus Spannmitteln (20), diezwischen den genann- 
ten Enden der beiden 1 0 genannten langs verlau- 
fenden tragenden Elementen (12) verlaufen, urn 
nach auBen gerichteten SeitenkrSften, die auf die 
beiden genannten tragenden Elemente (12) wir- 
ken konnen, entgegenzuwirken und aus Mitteln 
(22) zur drehbaren Befestigung des genannten 
gekrummten StoBstangenelements (16) und der 
genannten Spannmittel (20) an den genannten 
Enden der beiden genannten langs verlaufenden 
tragenden Elementen (12) an denselben Stellen 
an den genannten tragenden Elementen besteht, 
derart, daB die auf das genannte StoBstangen- 
element (16) wirkende Aufprallenergie nicht in 
auf die genannten tragenden Elemente wirken- 



5 



9 EP 0 434 240 B1 10 



7. FahrzeugstoBstangensystem gemaB Anspruch 1 
Oder 2, bei dem das genannte gekrummte StoB- 
stangenelement und die genannten Spannmittel 
als zwei separate Bauteile geschaffen sind, wo- 

5 bei jedes mit den beiden genannten langs verlau- 

fenden tragenden Elementen verbunden ist. 

8. FahrzeugstoBstangensystem gemaB Anspruch 1 
und 7, bei dem die genannten Mittel zur drehba- 

10 ren Befestigung des genannten StoBstangenele- 

ments und der genannten Spannmittel an den ge- 
nannten Enden der beiden genannten langs ver- 
laufenden tragenden Elementen an denselben 
Stellen an den Enden der genannten tragenden 
15 Elementen aus zwei Verbindungselementen 

bestent, wobei sich jedes durch offnungen in dem 
genannten gekrummten StoBstangenelement, 
den genannten Spannmitteln und in einem der 
beiden genannten langs verlaufenden tragenden 
20 Elemente hindurchstreckt. 

9. FahrzeugstoBstangensystem gemaB Anspruch 2 
und 7, bei dem die genannten Mittel zur direkten 
Befestigung des genannten StoBstangenele- 

25 ments und der genannten Spannmittel an den 

beiden genannten langs verlaufenden tragenden 
Elementen an denselben Stellen an den tragen- 
den Elementen, aus zwei Verbindungselementen 
besteht, wobei sich jedes durch dffnungen in dem 
30 genannten gekrummten StoBstangenelement, 

den genannten Spannmitteln und in einem der 
beiden genannten langs verlaufenden tragenden 
Elemente hindurchstreckt. 



den, nach auBen gerichteten Seitenkraften resul- 
tiert, Oder daB solche Seitenkrafte auf ein Mini- 
mum zuruckgefuhrt werden. 

2. FahrzeugstoBstangensystem zum Schutz eines 
Fahrzeugs, wobei das genannte Fahrzeug ein 
Fahrzeug mit Karosserie (10) ist und zwei langs 
verlaufende tragende Elemente (12) enthalt, die 
an ihren vorderen Enden abschlieBen, wobei das 
StoBstangensystem aus einem gekrummten 
StoBstangenelement (16), welches zwischen den 
beiden genannten langs verlaufenden tragenden 
Elementen (12) verlauft, aus Spannmitteln (20), 
die zwischen den beiden genannten langs ver- 
laufenden tragenden Elementen (12) verlaufen, 
um nach auBen gerichteten Seitenkraften, die auf 
die beiden genannten tragenden Elemente (12) 
wirken konnen, entgegenzuwirken und aus Mit- 
teln (22) zur Befestigung des genannten ge- 
krummten StoBstangenelements (16) und der 
genannten Spannmittel (20) direkt an den beiden 
genannten langs verlaufenden tragenden Ele- 
menten (12) an denselben Stellen an den ge- 
nannten tragenden Elementen besteht, derart, 
daB die auf das genannte StoBstangenelement 
wirkende Aufprallenergie nicht in auf die genann- 
ten tragenden Elemente wirkenden, nach auBen 
gerichteten Seitenkraften resultiert, oder daB sol- 
che Seitenkrafte auf ein Minimum zuruckgefuhrt 
werden. 

3. FahrzeugstoBstangensystem gemaB Anspruch 1 
oder 2, bei dem das besagte gekrummte StoB- 
stangenelement und die genannten Spannmittel 
als eine einzige Einheit geformt sind. 35 

4. FahrzeugstoBstangensystem gemaB Anspruch 
3, bei dem die genannten Mittel zur direkten Be- 
festigung des genannten gekrummten StoBstan- 
genelements und der genannten Spannmittel an 40 
den beiden genannten la"ngs verlaufenden tra- 
genden Elementen an denselben Stellen an den 
tragenden Elementen, aus zwei Verbindungsele- 
menten besteht, wobei sich jedes durch eine Oder 
mehrere offnungen in der genannten Einheit und 45 
in einem der beiden genannten l§ngs verlaufen- 
den tragenden Elementen hindurchstreckt 

5. FahrzeugstoBstangensystem gemaB Anspruch 1 
oder 2, bei dem das genannte gekrummte StoB- 50 
stangenelement und die genannten Spannmittel 

aus Metall heigestellt sind. 

6. FahrzeugstoBstangensystem gemaB Anspruch 1 
oder 2, bei dem das genannte StoBstangenele- 55 
ment und die genannten Spannmittel aus struk- 
tureilem Verbund material hergestellt sind. 



10. FahrzeugstoBstangensystem gemaB Anspruch 
2, bei dem das genannte StoBstangenelement in- 
ner halb der genannten Fahrzeug karosserie seit- 
lich uber die genannten langs verlaufenden tra- 
genden Elemente hinausragt. 

11. FahrzeugstoBstangensystem gemaB Anspruch 

10, das desweiteren energieabsorbierende Mittel 
enthalt, die an den Enden des genannten StoB- 
stangenelements seitlich auBerhaib der genann- 
ten langs verlaufenden tragenden Elemente an- 
gebracht sind, um die Energie eines Aufpralls auf 
das genannte Fahrzeug zu absorbieren. 

12. FahrzeugstoBstangensystem gemaB Anspruch 

11, bei dem die genannten energieabsorbieren- 
den Mittel, die an den Enden des genannten 
StoBstangenelements angebracht sind, aus zwei 
Klotzen aus energieabsorbierendem Schaum- 
material bestehen, die an dem genannten StoB- 
stangenelement befestigt sind. 
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Revendications 

1. Systeme pare-chocs pour proteger un vehicule, 
ledit vehicule comportant une paire de pieces 
(12) de support de charge, qui s'etendent longi- 5 
tudinalement, le systeme pare-chocs compre- 
nant un butoir curviligne (16) interpose entre les 
extremites de ladite paire de pieces de support de 
charge s'etendant longitudinalement ; un moyen 
de tension (20) interpose entre lesdites extremi- 11 
tes de ladite paire de pieces (12) de support de 
charge s'etendant longitudinalement, afin de 
s'opposera des forces laterales qui sont dirigees 
vers I'exterieur et peuvent §tre appliquees auxdi- 
tes pieces (12) de support de charge ; et des 15 
moyens (22) pour assurer la liaison pivotante du- 
dit butoir curviligne (16) et dudit moyen de ten- 
sion (20) avec lesdites extremites de ladite paire 
de pieces (12) de support de charge s'etendant 
longitudinalement, aux memes emplacements 20 
desdites pieces de support de charge, de telle 
sorte qu'une force d'impact, appliquee audit bu- 
toir (16), ne se traduise pas par des forces late- 
rales dirigees vers I'exterieur et appliquees aux- 
dites pieces de support de charge, ou que de tel- 25 
les forces laterales soient minimisees. 

Systeme pare-chocs pour proteger un vehicule, 
ledit vehicule etant du type comportant une cais- 
se (10) et une paire de pieces (12) de support de 30 
charge, qui s'etendent longitudinalement et 
s'achevent par leurs extremites anteneures, le 
systeme pare-chocs comprenant un butoir curvi- 
ligne (16) interpose entre ladite paire de pieces 
(12) de support de charge s'etendant longitudina- 35 
lement ; un moyen de tension (20) interpose entre 
ladite paire de pieces (12) de support de charge 
s'etendant longitudinalement, afin de s'opposera 
^application de forces laterales dirigees vers I'ex- 
terieur et agissant sur lesdites pieces de support 40 
de charge ; et des moyens (22) pour relier direc- 
tement ledit butoir curviligne et ledit moyen de 
tension (20) a ladite paire de pieces (12) de sup- 
port de charge s'etendant longitudinalement, aux 
memes emplacements desdites pieces de sup- 45 
port de charge, de telle sorte qu'une force d'im- 
pact, appliquee audit butoir (16), ne se traduise 
pas par des forces laterales dirigees vers I'exte- 
rieur et appliquees auxdites pieces de support de 
charge, ou que de telles forces laterales soient so 
minimisees. 

Systeme pare-chocs pour vehicule, selon la re- 
vendication 1 ou 2, dans lequel ledit butoir curvi- 
ligne et ledit moyen de tension se presentent 55 
comme un ensemble structure! unitaire. 

Systeme pare-chocs pour vehicule, selon la re- 



vendication 3, dans lequel lesdits moyens pour 
relier directement ledit butoir curviligne et ledit 
moyen de tension a ladite paire de pieces de sup- 
port de charge s'etendant longitudinalement, aux 
memes emplacements des pieces de support de 
charge, consistent en une paire d'organes de so- 
lidarisation dont chacun traverse un ou plusieurs 
orif ice(s) menage(s) dans ledit ensemble structu- 
re! unitaire, et dans Tune de ladite paire de pieces 
de support de charge s'etendant longitudinale- 
ment. 

5. Systeme pare-chocs pour vehicule, selon la re- 
vendication 1 ou 2, dans lequel ledit butoir curvi- 
ligne et ledit moyen de tension sont fabriques en 
m6tal. 

6. Systeme pare-chocs pour vehicule, selon la re- 
vendication 1 ou 2, dans lequel ledit butoir et ledit 
moyen de tension sont fabriques en un materiau 
structure! composite. 

7. Systeme pare-chocs pour vehicule, selon la re- 
vendication 1 ou 2, dans lequel le butoir curvili- 
gne et ledit moyen de tension constituent des ele- 
ments distincts, dont chacun est relie a ladite pai- 
re de pieces de support de charge s'etendant lon- 
gitudinalement. 

8. Systeme pare-chocs pour vehicule, selon les re- 
vendications 1 et 7, dans lequel lesdits moyens 
pour assurer la liaison pivotante dudit butoir cur- 
viligne et dudit moyen de tension avec ladite paire 
de pieces de support de charge s'etendant longi- 
tudinalement, aux memes emplacements sur les- 
dites extremites desdites pieces de support de 
charge, consistent en une paire d'organes de so- 
lidarisation dont chacun traverse des orifices ma- 
nages dans ledit butoir curviligne, dans ledit 
moyen de tension et dans I'une de ladite paire de 
pieces de support de charge s'etendant longrtu- 
dinaJement 

>. Systeme pare-chocs pour vehicule, selon les re- 
vendications 2 et 7, dans lequel lesdits moyens 
pour relier directement ledit butoir curviligne et le- 
dit moyen de tension a ladite paire de pieces de 
support de charge s'6tendant longitudinalement, 
aux memes emplacements desdites pieces de 
support de charge, consistent en une paire d'or- 
ganes de solidarisation dont chacun traverse des 
orifices menages dans ledit butoir curviligne, 
dans ledit moyen de tension et dans I'une de la^ 
dite paire de pieces de support de charge s'eten- 
dant longitudinalement 

10. Systeme pare-chocs pour vehicule, selon la re- 
vendication 2, dans lequel ledit butoir s'etend la- 
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teralement vers Kexterieur, au-dela desdites pie- 
ces de support de charge s'etendant longitudina- 
lement, sans depasser de ladite caisse du vehi- 
cule. 

5 

11. Systeme pare-chocs pour vehicule, selon la re- 
vendication 1 0, comportant en outre des moyens 
d 'absorption d'energie, montes sur I edit butoir au 
voisinage direct des extremites de ce dernier, la- 
teralement a t'exterieur desdites pieces de sup- 10 
port de charge s'etendant longitudinaiement, af in 
d'absorber i'energie d'un impact impose a ladite 
caisse du vehicule. 

12. Systeme pare-chocs pour vehicule, selon la re- 15 
vendication 11 , dans lequel lesdits moyens d'ab- 
sorption d'energie, montes sur ledit butoir au voi- 
sinage direct des extremites de ce dernier, 
consistent en une paire de blocs en une mousse 
absorbant I'energie, fixes audit butoir. 20 
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